l-(2,3-Dihydroxypropyl)-, l-(&-hydroxy-2-oxabutyl)-, l-(3-hydroxymethyl-4-hydroxy-2-oxabutyl)-, l-(l,5-dihydroxy-3-oxa-2-pentyl)-, l-(5-hydroxy-3-oxa-2-pentyl)-, and l-(&,5-dihydroxy-2-oxapentyl)-2-trifluoromethyl-and -2-trifluoromethylthiobenzimidazoles were obtained by condensation of trimethylsilyl derivatives of 2-substituted benzimidazoles with alkylating agents in the presence of SnCI~ or by direct alkylation of the sodium salts of the heterocycles.
A great deal of attention is currently being directed to the study of acyclic analogs of nucleosides [i] . Continuing our previously commenced investigation [2] of the relationship between the structure and biological activity of analog~ of nucleosides modified with respect to the sugar and heterocyclic base we studied the effect of the conjunction of the hydrophilic groupings ofhydroxyalkyl substituents and hydrophobic substituents in the heterocyclic base on the biological activity of acyclic analogs of nucleosides.
In this connection we synthesized a number of derivatives of 2-trifluoromethyl-and 2-trifluoromethylthiobenzimidazole: Geterotsiklicheskikh Soedinenii, No. 5, pp. 632-636, May, 1988 . Original article submitted November 14, 1986 revision submitted October 8, 1987 . The structures of the compounds obtained were confirmed by the PME and UV spectra (Tables 2 and 3). The structures of the hydroxyalkyl substituents of unprotected analogs Ia, b-Via, b were proved unequivocally by the characteristic signals of OH groups in the PMR spectra of solutions in hexadeuterodimethyl sulfoxide. Thus the doublet and triplet signals in the spectra of Ia, b and Via, b indicate the presence of secondary and primary hydroxy groups. The two triplet signals with a relative intensity of 1H each in the spectra of IVa, b and the one triplet signal with an intensity of 2H in the spectra of IIIa, b make it possible to speak of the presence of two primary hydroxy groups in the molecules of the nucleoside analogs. Finally, the sole primary OH group of IIa, b and Va, b shows up in the form of a triplet with a relative intensity of IH. Biological tests did not reveal substantial antivirus activity of la, b-Via, b with respect to both corona virus -the pathogen of transmissive gastroenteritis -and swine enterovirus. Weakly expressed antivirus activity was detected only for IVb in a concentration close to the toxic level (500 ~g/ml). Acyclic analogs of nucleosides of 2-trifluoromethylbenzimidazole la-Vla do not have cytotoxic activity in concentrations of 5-500 pg/ml, while 2-trifluoromethylthiobenzimidazole derivatives Ib-Vlb display cytotoxicity in a concentration of 500 ~g/ml. The latter can be explained by an increase in the lipophilicity of these compounds due to the SCF~ group. The damage to the membrane structures of cells that we observed in a cytological investigation was a consequence of this.
EXPERIMENTAL
The PMR spectra were recorded with a Bruker-100SV spectrometer. The UV spectra were obtained with a Specord UV-vis spectrophotometer (East Germany). Thin-layer chromatography (TLC) was carried out on Silufol UV-254 plates. Silica gel (40-100 pm, Czechoslovakian SSR) was used for column chromatography. The results of elemental analysis of all of the synthesized compounds differed from the calculated values by no more than 0.2%. The synthesis of alkylating agents VIII, X, XII, and XIII was described in [2] , while the synthesis of agent XV was described in [4].
2-Methyl-l~3-dioxolan e. A i g sample of p-toluenesulfonic acid was added with cooling and stirring to a mixture of 112.4 ml [88g (2 moles)] of acetaldehyde and 166.9 ml (186.2 g (3 moles)] of ethylene glycol, after which the mixture was stirred with cooling for 1 h and allowed to stand at 20~ for 20 h. Potassium carbonate (I0 g) was added, and the mixture was stirred for 0.5 h. The product was removed by distillation with collection of the fraction with bp 60-85~ which was dried with potassium carbonate and redistilled to give a product with bp 80-83~
The yield was 101.15 g (57%).
2~5-Diacetoxy-3-oxapentane (XIV). A mixture of 101.15 g (1.15 moles) of 2-methyl-l,3-dioxolane with 40 ml of AcOH and 360 ml of Ac20 was cooled to -10~ and 3 g of ZnCI2 was added with stirring. At the end of the exothermic reaction, cooling was discontinued, and the mixture was maintained for 12 h at 20~ and evaporated in vacuo. The residue was poured into 200 ml of a saturated solution of NaHC03, and the mixture was stirred until the evolution of CO 2 ceased. It was then extracted with ether, the extracts were dried with Na=SO 4, and the solvent was removed in vacuo. The residue was distilled to give 96.9 g (44%) of a product with bp 68-70~ (12 mm). PME spectrum (CDCI3) 16 mmole) of VIIb in 30 ml of absolute acetonitrile, and the mixture was stirred for 1 h. A 1.9 ml (12 mmole) sample of chloride VIII was added, and the mixture was refluxed for 3 h. It was then cooled and evaporated in vacuo, and the residue was treated with i00 ml of saturated NaHCO 3 solution. The resulting mixture was extracted with chloroform (four 30-ml portions), the combined extracts were dried with Na2SO~, and the chloroform was evaporated in vacuo. The residue was chromatographed with a column (2 by 40 cm) filled with silica gel; the products were eluted with a 2% solution of methanol in chloroform. The resulting protected analogs IXa, b were dissolved in I00 ml of a semisaturated (at 0~ methanol solution of ammonia, and the solutions were maintained for 24 h at 20~ and evaporated in vacuo. The residue was chromatographed with a column (2 by 15 cm) packed with Silasorb C-18 silica gel (15 pm) with a mixture of methanol and water (i:i).
Nucleoside Analogs IIa~ b-VIa~ b~ XIa~ b~ and XVIa~ b-XIXa~ b. A 1 ml sample of trimethylchlorosilane was added to a suspension of 1 g (5~ mmole) of VIIa or 1 g (4.58 mmole) of VIIb in i0 ml of hexamethyldisilazane, and the mixture was refluxed for 2 h, cooled, and evaporated to dryness in vacuo. The residue was dissolved in 20 ml of absolute acetonitrile, 6 mmole of the corresponding alkylating agent X or XII-XV and i ml (8.64 mmole) of SnCI~ were added, and the mixture was maintained for 5 h at 20~
It was then poured into 50 ml of saturated NaHCO 3 solution. The subsequent isolation and purification of the protected analogs XIa, b and XVIa, b-XIXa, b, the removal of the protective groups, and the purification of unprotected compounds IIa, b-Via, b were carried out as in the preceding experiment.
The antivirus activity of the synthesized preparations was tested in a system of an implanted (for 2-3 days) culture of cells of the embryonal kidney of a swine with E:KP induced by the Purdue reference strain of the swine transmissive gastroenteritis virus of the ll5th transfer (titer 6 log TCIDs01z.0)* and the vaccine strain of swine enterovirus of serotype 6 with respect to Derbyshire (1982) of the 70th transfer (titer 8 log TCIDs01z.0)'. The antivirus activity was evaluated from inhibition of the cytopathogenic effect of viruses taken *Tissue culture infective dose. in a dose of I000 TCIDs0 in a volume of 1 ml. The investigated preparations were titrated by dilution of the culture medium (with 5% hemhydrolyzate) to concentrations of 500, 50, and 5 ~g/ml. Corresponding controls of the cytopathogenic activity of the virus, controls of the medium without the addition of the preparation, and controls of the toxicities of the investigated substances without the introduction of the virus were set up. The cytopathogenic activity of the virus in the controls and in the presence of the investigated preparations was evaluated 24, 48, 96, and 120 Esters of alkoxypicolinic and alkoxynicotinic acids are reliably identified by means of their mass spectra and PMR spectra. While the alkoxypyridoyl cation in the case of the 8 esters undergoes fragmentation only with the successive splitting out of an olefin via the McLafferty mechanism and then a CO molecule, these processes also take place in the reverse order in the case of the e esters. The principal characteristic fragment ions by means of which such compounds in liquid-crystal mixtures can be identified and quantitatively determined were established.
In a previous study [I] we established the basic principles of the fragmentation of arylalkylpyridines under electron impact and determined the characteristic fragment ions, the signals of which can be used for the identification and qualitative and quantitative analysis of similar compounds in liquid-crystal compositions. The present communication is devoted to the mass-spectral investigation of aryl esters of alkoxy-substituted picolinic and nico--tinic acids (I-IX), which are also liquid-crystal mesogens.
It is apparent from the PMR spectral data (Table i) that the signals of the ~, $, and protons of the pyridine ring are highly characteristic. The magnetic anisotropy of the carbonyl group in the case of the esters of nicotinic acid is responsible for deshielding of the 7 protons, and their signal is shifted to weak field (-8.15 ppm). The signal of the 8 protons is shifted to weak field (-8.1 ppm) in the case of the esters of picolinic acid. These data make it possible to reliably distinguish the isomeric compounds.
The relative intensities of the peaks of the molecular and characteristic fragment ions are presented in Table 2 . In some cases the M + peaks have insignificant intensities; this is due to facile cleavage of the ester bond, in which a substituted phenoxy radical is eliminated in the form of a neutral fragment, and the charge is always retained on the pyridoyl 
